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SUMMARY: Admissions to hospital during the first year of life 
were recorded in a prospective study of 10,672 infants whose 
mothers" smoking habits were known. Infants with major congenital 
malformations, and those dying before their first birthday, were 
excluded. The infants of mothers who smoked had significantly 
more admissions for bronchitis or pneumonia, especially in the 
winter, and more injuries. They were also admitted more frequently, 
though not significantly so, for upper-respiratory-tract infections, 
gastroenteritis, childhood infectious diseases, and other diagnoses. 
The excess of bronchitis and pneumonia in the the group exposed to 
smoke increased with increasing number of cigarettes smoked by the 
mother. It occurred within subgroups of birth-weight, social class, 
and birth order. It was seen mainly in infants aged 6-9 months, 
while at older and younger ages there was no significant effect of 
maternal smoking. The findings support the hypothesis that 
atmospheric pollution with tobacco smoke endangers the health of 
non-smokers. 


Source: https://www.industrydocuments.ucsf.edu/docs/pmyxOOOO 


2023382702 




6 

- J THE UUCCET, MAJtCH 30, 1974 





. -529 


INFANT ADMISSIONS TO HOSPITAL 
AND MATERNAL SMOKING 


Susan* Haklap 


A. Michael Davies 


Department of Medical Ecology. Hebrew University — 
Hadassah Medical School, P.O. Box 1172 » 
Jerusalem , Israel 

Sum me r* Admissions to hospital during the first 
umm*rry c £ jjf e rcc0 rded in a pro¬ 

spective study of 10,672 infants whose mothers* 
pmoking habits were known. Infants with major 
^congenital malformations, and those dying before 
their first birthday, were excluded. Jttft infants 



.□Pj® jmainl^iifmfahts 
pnofitfis/while at older and younger ages 
there was no significant effect of maternal smoking. 
The findings support the hypothesis that atmospheric 
pollution with tobacco smoke endangers the health 
of non-smokers. 


Introduction 

Cigakttte smoking contaminates the atmosphere, 1 
and in closed smoke-filled rooms, non-smokers pas¬ 
sively inhale smoke components. 1 While non-smok¬ 
ers exposed to tobacco smoke may experience nose 
and eye irritation, cough, and headache, 3 the rele¬ 
vance of these symptoms to objective measurements 
of health has not been established. 

We have measured the frequency of hospital ad¬ 
missions in a population of West Jerusalem infants 
whose mothers' smoking habits were known; to test 
the hypothesis that passive smoking is associated 
with an increase risk of respiratory disease 



rtobacc^smokc^alti 

function^ 1 Furthermore, since smoke pol¬ 
lution in the home should l>c worse when windows 
are closed and ventilation reduced, any effect of 
smoking on morbidity should be greater in winter 
than in the summer. 

In West Jerusalem, hospital inpatient data are a 
more sensitive index of infant morbidity than in 
other populations. Paediatrician-G.P. and hospital 
care are equally available to all, and the reluctance 
of paediatricians to visit homes added to the avail¬ 
ability of hospital lieds are associated with hospital- 
admission rates which are probably the highest in 
the world. 4 1S% of livebom infants are admitted at 
least once before their first birthday, some of them 
several rimes, so that the rate of admission episodes 
» over 23 per 100 livebom. 


Materials and Methods 

We have made u«e of data collected in the record-linked 
Jerusalem Perinatal Study, described elsewhere/ A file, 
stored on magnetic tape, has l>een opened tor every infant 
bom since 1964 to a mother who lives in West Jerusalem. 
The file contains information taken from birth certificates 
and labour-ward books, and is update! with data on deaths 
and malformations reported from multiple sources. 

During 1965-69. all admissions to Jerusalem’s three 
paediatric wards were recorded for infants horn since the 
beginning oi the study. The information added to the file 
included the dates of admission and discharge and the first 
three diagnoses recorded on the discliarge summary, as well 
as events taking place in hospital and measurements of 
haemoglobin and weight 

In 1965-68. data from an antenatal interview were added 
to the file. 6S% of pregnant women were interviewed, those 
attending certain municipal mother-and-child health clinics 
and hospital-based antenatal clinics. Most interviews were 
done from the fourth month of pregnancy onwards,* and 
defined indices of health and behaviour were recorded, in¬ 
cluding details of smoking. 

We divided the number of admission episodes to hos¬ 
pital during the first 365 days of life into the following 
diagnostic categories: 

Bronchitis or pnexmonta if either or both was among the 
first three diagnoses recorded on the hospital discharge sum¬ 
mary (x.c.o. T codes 4SO. 490-502. 518-529). 

Uppcr-respiratory-tract infections without mention of 
bronchitis or pneumonia (51, 391-4; 470-9. 481, 510-7). 

Gastroenteritis without mention of respiratory infections 
(40-9. 517-2, 764. 7S4.1, 785.6). 

Other infections and inflammatory diseases, without men¬ 
tion of gastroenteritis or respiratory tract infections (1-39. 
$0, 52-139, 340-3, 370-9. 400-416. 468. 482-3, 531-2, 536-9. 
575-7, 582-3, 590-3, 600, 605, 607, 609, 614, 617.0-.2, 630, 
690-9, 

Injuries and poisoning regardless of other diagnoses 
(800-999). 

All other diagnoses . 

Results 

There were 11,350 livebom infants whose moth¬ 
ers had been interviewed in pregnancy. 678, who had 
major congenital malformations* or died before 
their first birthday, were excluded, leaving a study 
population of 10,672. At the time of the interview, 
92% of the mothers were smokers, and 7.4% had 
given up smoking earlier. For the total population 
studied, there were 25.4 admissions per 100 babies 
aged under 1 year. 

The infants of smokers had significantly more 
admissions to hospital, 30.0% compared with 24.9% 
for those of non-smokers (table i). They had higher 
rates of admissions for bronchitis or pneumonia 


TABLK I—ADMI1SIOV-R ATIS (p*R 100 INFANTS) BY DIAGNOSIS 
AND MATERNAL SMOKING CHARACTERISTICS 


EKa*no4» 

NoiHnokm 

(9686) 

Smoker* 

(9*6) 

Total 

(10.672) 

Bronchitis and pneumonia . 

• I 

13.1 (P <0.001) 

t.t 

Lppef-frspiratory-tract 
infection*............. . 

4.S 

S.JfNA.) 

4.4 

Gattrormenii*:. 

6.4 

4.5 (HA.) 

44 

Other iiuvcttmi* dj-e»*e*.. . 

1.1 

I.Kha.) 

1.1 

Iniurie* and poisoning.... 

0.4 

l.O(KO.Ol) 

0.5 

Other.... 

2.4 

3.1 (xa.) 

3.4 

AD.... . . 

24.4 

30.0 (a <0.001) 

2S.4 


»Net significant. 
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TABU n—AOMrSSIOK-BATCS (FT* 100 INFANTS) BT DIAGNOSIS, 
KATItNAL SMOKING. AND NOME* OF 
OCAUTTltS SMOKED DAILY 


SiMckita* ud 


Al other. 
Total.... 


Kmf 

•rooked 

(•*») 

Former 

•molten 

traa) 

Clean 

t-10 

0 * 7 ) 

eon fM 

11-20 

(120) 

■rday 

21 + 
CdO) 

Total 

(10.472) 

*.« 

M 

tt.S 

14.2 

31.7 

t.t 

15.5 

15.1 

Id.4 

17.3 

23.3 

15.d 

25.1 

22.9 

27.2 

23.5 

55.0 

25.4 


independently of this, they have smaller families. 

s&& 


TSfr f feii*1 < o jh 4fu»T/■ »b Ih >' n■'• *}r j "r, ' *- *-rt 



r . 


.SE 


| Difference* ukmi three eateitorie* of smoker*: for bronchitis aad pae«- 
" Matt, r <0.001, for other tofnom. not a r m ft ra n u 


and more (13.1 per 100) than the infants of non- 
wnokers (9.5 per 100) and more for injuries or 
poisoning (1.0 v. 0.4 per 100). They also had more 
upper-respiratorv-tract infections, gastroenteritis, 
infectious and inflammatory diseases, and other di¬ 
agnoses; though for each of these last four cate¬ 
gories the differences between infants of smokers 
and non-smokers were not statistically significant 
Infants born to smokers were in hospital for an av¬ 
erage of 384 days per 100 infants before their first 
birthday, 151 of them for bronchitis or pneumonia. 
These rates were 334 and 114, respectively, for the 
infants of non-smokers. However, there were no 
significant differences between the groups, exposed 
or not exposed to smoke, in average duration of 
each type of admission episode. 

Admissions for bronchitis or pneumonia increased* 

ifiofced^tfjS* tHiP Riother^table 11 ). There were no 
significant increases for any of the other diagnoses 
measured separately. Infants of mothers who had 
given up smoking had fewer admissions than those 
whose mothers had never smoked. This difference, 
which can be explained by the higher standard-of- 
living of those who gave up smoking, is not, how¬ 
ever, statistically significant for any single diag¬ 
nostic category. Infants bom to former smokers 
spent fewer days in hospital in the first year of life 
(231 per 100 infants, 79 of them for bronchitis or 
pneumonia), and their admission episodes tended to 
be shorter for each diagnosis. 

Women who smoke give birth to smaller infants, 1 
and birth-weight is an important predictor of ad¬ 
mission to hospital in West Jerusalem. 4 Admissions 
for bronchitis or pneumonia are more frequent in 
infants who are smaller or larger than average at 
birth; while for other diagnoses, increasing birth- 
weight predicts a decreasing probability of going 
to hospital. Tabic hi shows that the excess of ad¬ 
missions for bronchitis or pneumonia in the pas¬ 
sively smoking infants could not be wholly attributed 
to lower birth-weights, rates l>eing higher than in 
the infants of non-smokers for all three birth-weight 
groups. 

Two other important predictors of admission to 
hospital are social class, l>a*cd on the hns!>and*s oc¬ 
cupation, and birth order.'In West Jerusalem, smok¬ 
ing mothers tend to be of higher social class, and. 


’surmhH (table v). For ad 
missions in November to March, the rate in the 
exposed group was 46% higher than in the infants 
of non-smokers. For admissions in April to October, 
the excess was 24%. Of all the winter admissions 
for bronchitis and pneumonia, 42% were due to 
the effects of maternal smoking, compared to 2.4% 
of those in summer. Furthermore, for the rates 
of admissions for bronchitis and pneumonia attribu¬ 
table to smoking in the population as a whole, there 
was a threefold excess of winter over summer 
(026% compared to 0.08%), again a highly signifi¬ 
cant difference. These winter-summer differences are 
independent of small differences between smokers 
and non-smokers in the distribution of month of 
birth. 

The excess risk associated with maternal smoking 
was not uniform throughout the first year of life 
(fig. I). In the first 5 months of life there were no 
significant differences between infants born to smok¬ 
ers or non-smokers in rates of admissions for bron 
chitis or pneumonia. 


F iJtVtf Yl''• .>j *.V: i.'W 

%■ 




Jgj^eFT Toward the first birthday, differences 
between the two groups again disappeared. 

The excess of admission* 
ingkj: 

^ed^tcifirst^offfbhWfen (table vi). Although the 
numbers are small, the differences are most unlikely 
to be due to chance. 



2 3 4 5 6 7 ff 9 X) *1 



2 3 4 ft 6 7 • 9 10 U 

MONTH OF LIFE 

EpiMdca ot bronchitis and pneumonia, winter and rummer, Sa lTj^ 
tdatioa to maternal smoking. 
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in —admission-rates (rtm 100 cwaxti) itwacnosiv b ie im-wooit. and wttoai woctnc 




MOO+ 


Tout 

(Mdading •»known) 


S Non-5 S Noo-S S Xoo-5 5 Noo-S 

097) 0326) <415) <40*4) OM) 1J19S) f*6) <9*»6) 


Bronchitis tad pwiwii.. 19.2 12.1 

Afl other___-__ 12.* 19.9 

M.......... 41 .S 12.2 


4.4 

S.2 

12.1 

4.4 


'9.5 

US 

24.4 

ISJ 

UJ 

1 14.9 

1S.S 

24.1 

22.4 

27 J 

22J 

* 20.0 

24.9 


S-Smokers. N»5-N« 


t 

i 


TAJU XV — Aiwmio st (FEE 100 INFANTS) BT DIAGNOSIS. SOCIAL Cl AIK, AND XATICCAL BCOCTNC 



Total 


S Kon-S S Noa-S S Naa-S S NoifS 

0*2) OM4) 027) 0619) (2*7) (1422) (9*6) (96*6) 


Bmchlda and pptnawrt.. 

.. *.* 

2.9 

15.4 

9.0 

19.5 

M.J 

12.1 

9.5 

Afl other. 


9.3 

19.9 

15.5 

25.2 

22.5 

14.9 

15.5 

Totml___ 


13.2 

25.5 

22.5 

42.7 

24.4 

JO.O 

24.9 


• XmM br hwfcwfi oenpuian. 


TABU V—ADMISSION-RATES (FER 100 INFANTS) INWINTER (NOVEMBIE-MABCH) AND BUMMER (AFRXL-OCTORRR) 

BT DIAGNOSIS AND HATUNAL SMOKING 


DflSDOcU 


Smokin g characteristic* of mother 

Bekrire ririt 

Admiwioo* attribut¬ 
able to invoking (% 
of total population) 

acaaoo — 

NmS 

S 

Total 

ate lor aoo-emokers) 

Bronchitis and pocumoos 

a Winter 

4.1 

4.9 

4.4 (P <0.001) 

1.44 

0.2* 


Sommer 

2.3 

4.2 

2.4 

1.27 

4.04 

Afl other 

Winter 

5.3 

5.5 

5.2 

1.4* 

4.01 


Sommer 

10.2 

11.4 

10.2 

1.12 

0.11 

Tout 

Winter 

11.4 

14.4 

11.7 (P <0.41) 

1.2* 

0.27 


Sommer 

13.5 

15.4 

12.7 

KM 

0.19 


Discussion 

This study relics on information on maternal 
smoking which was collected antenatally. It is not 
known how closely smoking: in early pregnancy or 
mid-pregnancy correlates with habits after the birth 
and in the baby’s first year, but it seems reasonable 
to asume that for most mothers, smoking character¬ 
istics would have remained the same. However, 
there would inevitably have been some smoking 
mothers who subsequently gave up the habit, and 
others, especially former smokers, who took it up 
later. As a result, this study tends to underestimate 
true differences between infants of smokers and 
non-smokers, rather than the opposite. 

An unexpected finding was the absence of a sig¬ 
nificant excess of upper-respiratory-tract infections 
in the group exposed to smoke. Since smoking 
causes pathological changes in the upper, as well as 
lower respiratory tract 1 and upper-respiratory-tract 
illness is increased in smokers, 10 a measurable ex¬ 
cess of upper-tract morbidity was predicted in the 
passively smoking infants. Hospital inpatient mor¬ 
bidity, however, is a poor indicator of the incidence 
of upper-respiratory-tract illness since most infants 
with colds, influenza, pharyngitis, and otitis media 
would not be admitted. There was a slight excess 
of hospital admissions in each group exposed to 

i 


smoke, not only for upper-respiratory-tract illness 
but also for gastroenteritis and other diagnoses. 
This excess, while not statistically significant, was 
observed consistently within the demographic sub¬ 
groups, and may represent a small though subtle 
difference between smokers and non-smokers. 

Another unexpected finding was the excess of 
injuries in the first-borns of smokers. A certain 
excess was predicted for all birth-order groups, since 
substances in tobacco smoke may reduce visual and 
hearing acuity among other indices of sensory and 
motor function. 1 * 10 Smokers might, therefore, be 
more liable to accidents, but why the excess should 
be confined to first-born babies is not dear. Inchibr 


TABLE n—ADMTSSTOS-RATES (FEE too infants! to HOSPITAL 
FOE INJURIES AND POISONING, BY BIRTH OBDER 
AND MATERNAL SMOKING 


Bln* tank Nob — i ofctn Smokers Total 


Fim^ont. 7 7 t5 

4.1 2.2 (P <0.000 0.5 

SKoadarkurbafa...,,., 21 J M 

4.4 4.S (ka) 0.4 

TlUl...... J* 10 4.9 

4.4 1.0<p<0.0l) 0.3 
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^ accidents, and in this context the interaction be^ 
tween 'birth order and smoking may be of trneres# 

dmise^Wleast in infants. The results diner from 
those of previous studies of parental smoking and 
child health. Shy et al.,” studying second-grade 
schoolchildren, found no relationship between re¬ 
spiratory illness and parental smoking. Cameron et 
< aL, 1 * on the other hand, did show an excess of acute 
- respiratory illness in children exposed to smoke at 
tfeome. The excess was only slight, however, in chil¬ 
dren under 5; it increased with increasing age, and 
may have been an effect of the children's smoking 
actively. 

This study is consistent with material published 
recently by Colley et al. 14 

This association could be mediated 
through an effect of passive exposure to parents' 
cigarette smoke in early childhood, since smoking in 
young adults is correlated with parental smoking. 

There is clearly a need for controlled studies in 
which objective indices of illness are related to mea¬ 
sured levets of environmental pollution by cigarette 
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- A retrospective study was undertaken 

ummar 7 to determine the importance of warm 
and cold ischaemia times in the transplantation of a 
hundred and twelve human cadaver kidneys during 
a 5-year period in the Midlands. Cadaver kidneys 
with initial warm-ischaemia times of np to 60 
minutes were transplanted successfully. Damage sus¬ 
tained during cold ischaemia was one of the major 
factors in causing the primary failure of a kidney 
transplant. Cold ischaemia of less than 450 minutes 
gave a primary-failure rate of 15%. However, when 
cold ischaemia exceeded 450 minutes the failure-rate 
increased to 41%. With the present system of ice- 
containing polystyrene containers used to transport 
and store kidneys for transplantation, a cold isch¬ 
aemia of more than 7}4 hours is inadvisable. 


This work was supported hr grant no. 064)78-2 from the 
U.S. Department of Health. Education and Welfare. Public 
Health Service. We thank Sisters R. Prywes/H. Rossman, 
N. SamudofF, and XL Haber for their assistance. 

Requests for re p rints should be addressed to S. H. 
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Introduction 

Although ischaenrc injury to the kidney during 
cadaveric renal transplantation is unavoidable, it is 
the aim of all transplant teams to minimise this 
injury. I® the United Kingdom donor nephrectomy 
is usually carried out after circulatory arrest has 
occurred. Winn ischaemia is known to be especially 
damaging 1 and further ischaemic damage may occur 
whilst the kidneys are immersed in ice during trans¬ 
portation (cold-ischaemia damage), but the rate at 
which damage occurs during cold ischaemia is slower 
than during warm ischaemia.* Most British trans¬ 
plant units accept a cold-ischaemia time of as long 
as 20 hours if the warm*ischaemia time is short— 
less than 60 minutes. The failure of a transplanted 
kidney ever to secrete a significant quantity of urine 
is attributed usually to rejection during the oliguric 
phase, and the possibility that such a kidney may 
have been rendered non-viable by prolonged warm or 
cold ischaemia damage is often overlooked. 

We have examined the effect of the various 
ischaemia-times on the fate of a hundred and 
twelve human cadaver-kidney transplants in an at¬ 
tempt to determine the time limits that are advisable. 


Methods 

Midlands Kidneys (62) 

These were removed from donors using an en-bloc tech¬ 
nique.*^ The kidneys were separated, each bearing an 
aortic and a vena caval patch, and flushed through with 
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